Genetic analysis of myelin galactolipid function.
The CGT enzyme is responsible for catalyzing the final step in GalC synthesis. The isolation of the CGT cDNA has allowed for the genetic analysis of galactolipid function by providing the opportunity to generate null mutants deficient in CGT enzymatic activity. The detailed analyses of CGT mutant mice demonstrate that the galactolipids are essential for the formation and maintenance of normal CNS myelin, but neither GalC or sulfatide appear to be required for the development of structurally normal PNS myelin. These studies also show that the differentiation of myelinating cells is not dependent on galactolipid function, in contrast to the conclusions drawn from prior antibody perturbation studies. The abnormal node of Ranvier formations present in the CNS likely explain the disrupted electrophysiological properties displayed by mutant spinal cord axons and the tremoring phenotype of these mice. The abnormal myelin structures present in the mutant animals are consistent with the possibility that the galactolipids play a role in regulating or mediating proper axo-glial interactions. The further detailed analysis of these animals should help refine our understanding of galactolipid function in the myelination process.